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Study on the Precision in Determinations of Lead and Zinc in the Whole Blood

Jung-Buck Park, M.D,

Department of Preventive Medicine and Community Health, College of Medicine,
Chung-Ang University

(Director: Professor Kyou-Chull Chung)

Analyses of lead and zinc were made by means of standard addition method using atomic
absorption spectrophotometer(Baird Ltd., Model A5100) with flameless method for lead and
flame method for zinc. The blood samples used were merely diluted with triton x-100, be-
cause it was simple, rapid and minimal risk of contamination.

Mean recovery rate for lead added to the blood ranged from 97,7 to 101. 3% with coefficient
of variation ranging from 1.9 to 10.7%, and that for the added zinc ranged from 99.0 to
102. 2% with coefficient of variation ranging from 2.1 to 9.1%. In repeated measurements
of zinc in the blood, good reproducibility and interindividual variation were proved(p<0.01).

In comparison of the lead and zinc concentrations in the blood determined by the standard
addition method and standard method, there were good correlations between 2 sets of data
(r=0.9731 for lead and r=0.9785 for zinc), although lead levels were estimated higher by
the former method(p<{0.01) and zinc levels by the latter method(p<0.01).

It can be concluded that lead and zinc levels in blood standard addition method is reliable
for determination of lead and zinc in the blood with good accuracy and reproducibility.
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Table 1, Optimal analytical conditions of the Bai-
rd A5100 A.A.S. for lead and zinc deter-

mination
Lead Zinc

Method flameless flame
Wave length  283,3nm 214,0nm
Lamp current 5mA 7 mA
D, lamp current 19 mA 19 mA‘
Slit 4 4

(slit width: 0, 25nm, band pass: 0, 75nm)
Damping 3 3
Gas argon(l, 8 //min) acethylene(2,27/min)
Supplement air 5,07/min 5.2 I/min
Oxidant air — 4.51/min
Read out direct direct
Rod type 25ul

Heating stage

Stage Rod voltage(V) Time
evaporation 6.0V 35sec
dry 5.5V 30sec
ashing 6.1V 30sec
atomization 6.5V lsec

B4 ¢ flame method 2 77 2Asle Omniscribe
Recorder(Bausch & Lomb, U.S.A.)el] 7] &3},
ol 71718 AMEA - Table 15} Zr}.
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Table 2, Recovery of lead added to whole blood in

lsad determination by flameless A.A.S.

Lead added No. of Average Lead rec%{:rx;gg C.V. A}’:gﬁgsrégad
(ng) experiments (ng) (ng) (%) (%)
0. 50 162 0.488--0. 0524 0.347~0. 649 10.7 97.7
1.50 162 1. 5204-0. 0759 1.307~1.727 5.0 101.3
2.50 162 2.4910, 0463 2.367~2.612 1.9 99.6

thod 2 23 3]% Stevens et al.(1977)¢] wlyld] ¢
# 2Asgdeh. F, A 700 & 35k 0.05% tri-
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Recovery(%)= -——ZC;QLX 100
1

Co: lead or zinc in sample
C,: lead or zinc added
C,: lead or zinc in Pb or Zn added sample

I. o7#a & ng

1+=&

lol

1. 85 H9l

1) EEEHTYHA 28t EF He| 5[+8:0.01%

triton x-1000] 34 & A& standard additon me-

thod o] o3} flamelessuldlo g #¥F AFEE AF
A &= 16279 AR ANA A EEAFE
1302 3t FFEE v dged, Al A
ol g FHEoY ARpAE ARAF@
0.9899~1.0000 W g ox, FF4araA & 0.9981+

0.0019g v, =3t AER AU IAASE
0.2000~0.42258 $1g o= T3 AA+E 0.3148%
0. 0469 =}, '

olel, B HAAel A7 HrHH AFY H
£ 24 Table 29} 7},

Z, A¥Y H4d4] 0.50ng ¢ d¢ HrA 5
NE 0.347~0.649ng §1 2, HFFINFFL 0,488%
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4 8 3]5E&S veldeh ow 31494 0,50 ng,
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Table 3. Lead contents in whole blood according
to the methods of measurement by addi-
tion method and by standard method (ug/

ml)
No Standard add. Standard curve-
1 0. 2388 0. 3057
2 0.1671 0.2157
3 0. 2155 0.2578
4 0. 2029 0.2337
5 0. 2905 0. 3533
6 0.2248 0. 3057
7 0. 3740 0, 4253
8 0.1614 0.2337
9 0.2692 0. 3246
Mean 0.2382 0, 2951
S.D. 0. 0662 =#0, 0677
C.V.(%) 27.8 22. 9
n 9 9
t~value —10, 92**
*p<0. 01
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Fig. 1. The regression of optical density on concentrations of lead added to samples.
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2. The comparison of lead councentrations measured by standard addition method with those by

Table 4. Recovery of zinc added to whole blood in zinc determination by flame A.A.S.

Zinc added No. of Average Zinc recog:;zi V. Averr:cg:V:;gg
(pg/ml) experiments (ug/ml) (pg/ml) (%) . (%)
0.10 33 0. 099-0. 0090 0.079~0.118 9.1 99.0
0.20 33 0.20420. 0081 0.186~0. 219 4.0 102.2
0.30 33 0. 297-4-0. 0061 0.281~0.309 2.1 99.1
9} e,

%, Ad 9 g4 0.10 pg/ml ] sl Fsh= ol &
A F4EAE 0.079~0.118 pg/ml gl =, 3F3
T2 0.09940. 00902 24 SFFIH+E 99.0%%
ebflel, =3}, 0.20, 0.304g/mlel] @Fale ofeio]
AstE & A 599 44 0.186~0.219,0. 281
~0. 309 #g/ml § o, 3 F3]47-& 0.204:20. 00818
/ml, 0.297-0.0061 pg/mlo]=, SF3|5+§L 102.2

%, 99.1%9Q 2, 0.10 pg/ml, 0,20 zg/ml, 0.30 pg/ml
Z2e ArbsEed @& A58 Wele 4% 9.1%,
4,0%, 2.1%41+}.

o] 8} A v}E Mmol v £ oY
Wo] FES L slxuk 5482 Parker et al.(1967)1*”
o] trichloroacetic acid &4 o2 96.5%, “%l--i—-‘q’q
woz 95 8%9¢ 3H48& odgxm, Kiilerich et al.

(1980)*"e) w3 Aw o=z 102%, Smith et al.

_._80_.
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Fig. 3. The regression of optical density on concentrations of zinc added to samples.
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¥ig. 4. The comparison of zinc concentrations measured by standard addition method with those by
standard method.

Table 5. Zinc contents in whole blood according to Table 6. Reproducibility and one way analysis of
the methods of measurement by addition variance of the zinc at repeated zinc me-
method and by standard method(pg/ml) asurements in blood(zg/ml)

No. Standard add. Standard curve No. A B C D
1 8.55 7.81 1 6. 879 9,037 7.694 7.738
2 8.54 8.30 2 6. 835 9.037 7.738 7.738
3 6. 96 6.90 3 6. 879 9.037 7.485 7.782
4 9.34 8.78 4 6. 879 9,081 7.562 8.255
5 6.53 6.24 5 6.791 9. 466 7.738 8.002
6 8. 47 7.89 6 6. 968 9. 466 7.353 8.167
7 6.29 5. 94 7 6.879 9.037 7.694 7.870
8 5.58 5.63 8 6.659 9.246 7. 650 8.123
9 8. 42 - 8.05 9 6.703 9. 466 7.738 8.167
10 8.21 7.37 10 . 6.439 9. 466 7.518 8.167
11 6.56 6. 04 Mean 6.79 9.23 7.62 8.00
12 9.85 8.71 S.D. 0,154 0.209 0.132 0.202
C.V.(%) 2.27 2,27 1.73 2.52

Mean 7.78 7.31 Sum of Mean of
S.D. +1.340 +1.123 Source of variance d.f. square square F test
CV.(%) 17.2 15.4 Among samples 3 30.99  10.33 329, 36**

n 12 12 Within replication 36 1.13 0.03 —
t-value : 4, 87%* Total 39 32.12 - —
#*p<0. 01 **p<0.01
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